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(57) Abstract: A projection device comprises a matrix (I) of semiconductor lasers, an optical system (2) for projecting the matrix 
(1) on an element (3) illuminated by the projection device, and a control device (9) for controlling the semiconductor lasers through 
a feedback device. The feedback device comprises a first detector (13, 14) for detecting the intensity of a light spot from a semicon- 
ductor laser on the illuminated element (3). The first detector ( 13, 14) generates a first signal representing the detected intensity. In a 
first adjusting phase, the semiconductor lasers are controlled and the intensity of the light spot is adjusted to a desired value by means 
of the feedback device. Simultaneously, light originating from a semiconductor laser controlled during the first adjusting phase is 
detected by a second detector (18), and a value of the detected signal is stored in an addressable memory cell. In this way, the first 
adjusting phase comprises filling of memory cells for each controllable semiconductor laser. In a second adjusting phase, occurring 
during the use of the projection device as such, the amount of emitted light is stabilized every time for each semiconductor laser 
by detection through the second detector (18) and comparison with the value stored in the memory (29) for the relevant controlled 
semiconductor laser. 
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Output stabilization for a laser matrix 



The invention relates to a projection device comprising a matrix of 
semiconductor lasers, an optical system for imaging the matrix on an element illuminated by 
the projection device, a control device for controlling the semiconductor lasers, which control 
device comprises a feedback device including a first detector for detecting the intensity of a 
5 light spot projected by each semiconductor laser on the illuminated element via the optical 
system, and for generating a first signal representing the detected intensity. 

The invention also relates to a method of adjusting a projection device 
comprising a matrix of semiconductor lasers. 

Such a device and method are known from United States patent 5,525,810. 
10 This patent describes a projection device which is used for scanning a bar code. In a 

calibration mode, a uniform screen is placed in the light path. The semiconductor lasers are 
consecutively activated, one at a time, and the intensity of the light spot projected by each 
activated semiconductor laser on the uniform screen is detected by means of a detector. A 
signal generated by the detector is processed and used for controlling the power supply for 
1 5 the matrix of semiconductor lasers. The device described is not designed and not suitable for 
projecting images such as, for example, TV image projection. 

Semiconductor lasers which are used for image projection should be stabilized 
in their light output because the quantity of light supplied at a given current by the laser is 
considerably dependent on temperature and lifetime. In many semiconductor lasers, which 
20 have sufficiently large dimensions, stabilization takes place by means of a monitor diode 
which is incorporated on the rear side of the laser chip and with which the light output of the 
laser can be measured. Such a measurement does not disturb the quantity of emitted light and 
is reliable because the ratio between the light output on the laser side and the light output on 
the rear side to the monitor diode is constant. Consequently, the intensity measured on the 
25 rear side can be suitably used for stabilizing the light output on the front side. 

A matrix of semiconductor lasers which is suitable for image projection has a 
pitch of the order of 50 jim. The aperture angle of exiting beams from semiconductor lasers 
of such a matrix is so large that the beams overlap within 0.25 mm. In practice, it is 
extremely difficult to provide all lasers of such a matrix of semiconductor lasers with a 
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monitor diode which is both small enough and suitably positioned to receive light from only 
a single semiconductor laser 

The lifetime dependence of such semiconductor lasers does not show any large 
changes on a short term. 
5 It is an object of the invention to provide a projection device as described in 

the opening paragraph, in which the semiconductor lasers of the matrix of semiconductor 
lasers can be stabilized individually to a sufficient extent. 

According to the invention, this object is achieved in a projection device in 
that the control device is adapted to control the semiconductor lasers one by one in a first 

10 adjusting phase and in a second adjusting phase, in that the control device is adapted to adjust 
the intensity of the light spot on the basis of the first signal in the first adjusting phase 
relating to a controlled semiconductor laser, in that the feedback device is adapted to detect, 
in the first adjusting phase, light emitted by the controlled semiconductor laser and not 
originating from the light spot, and to generate a second signal representing the detected 

1 5 light, in that the feedback device comprises a memory for storing, in the first adjusting phase, 
the second signal generated in relation to the controlled semiconductor laser, and in that the 
control device is adapted to control, in the second adjusting phase, a controlled 
semiconductor laser on the basis of the second signal generated in relation to the controlled 
semiconductor laser, such that the second signal generated in the second adjusting phase in 

20 relation to the controlled semiconductor laser substantially corresponds to the second signal 
stored in the memory in the first adjusting phase relating to the controlled semiconductor 
laser. 

A method according to the invention is characterized in that, in a first 
adjusting phase, all semiconductor lasers are controlled one by one, in that, in the first 

25 adjusting phase, the intensity of a light spot originating from the controlled semiconductor 
laser and projected by the projection device is detected whenever a semiconductor laser is 
controlled, in that the detected intensity is used for adjusting the intensity at a predetermined 
value, in that, in the first adjusting phase, light emitted by the controlled semiconductor laser 
and not originating from the light spot is detected, and in that, in the first adjusting phase, a 

30 first signal is determined which is representative of the detected light not originating from the 
light spot, in that, in a second adjusting phase, all semiconductor lasers are controlled one by 
one, in that, in the second adjusting phase, light emitted by a controlled semiconductor laser 
and not originating from the light spot is detected, and in that a second signal is generated 
which is representative of the light detected in the second adjusting phase and not originating 



o o 

WO 02/093912 PCT/EB02/01722 

3 

from the light spot, and in that, in the second adjusting phase, the controlled semiconductor 
laser is adjusted in such a way that the second signal is in a substantially fixed relation to the 
first signal determined in the first adjusting phase relating to the controlled semiconductor 
laser. 

5 It is thereby achieved that, in the first adjusting phase, a memory device is 

filled with data about the quantity of light originating from every controlled semiconductor 
laser and reaches a second detector. The second detector is not situated in the light path 
between the relevant controlled semiconductor laser and the light spot Nevertheless, the 
relation between the adjusted values of the intensity of the light spot and the value of the 

1 0 signal which is stored in the memory and generated by the second detector is a fixed relation. 
As a result, the signal generated by the second detector can be used for stabilization. It is 
thereby achieved that the detection of the light spot, after storage of the signal of the second 
detector in the memory, is no longer necessary for the stabilization, but that it is possible to 
work with the stored value of the signal of the second detector. 

1 5 A preferred embodiment of the method is characterized in that the first 

adjusting phase takes place when the projection device as such is not being used, and in that 
the second adjusting phase takes place when the projection device as such is being used. 

It is thereby achieved that the luminance of the image, as an expression of the 
intensity of the light spot, is adjusted once in the first adjusting phase when setting up the 

20 projection device, and is rendered equal for all semiconductor lasers, whereafter, during 
projection, the device makes use and can continue to make use of the values, stored in the 
memory, of the signal of the second detector for each semiconductor laser. 

These and other aspects of the invention are apparent from and will be 
elucidated with reference to the embodiments described hereinafter. 

25 

In the drawings: 

Fig. 1 shows diagrammatically a projection device according to the invention, 

Fig. 2 shows a first embodiment of the second detector, 
30 Fig. 3 shows a second embodiment of the second detector, 

Fig. 4 is a side elevation of the second detector of Fig. 3. 

In Fig. 1, the reference numeral 1 denotes a one-dimensional matrix of 
semiconductor lasers. The semiconductor lasers are juxtaposed in a direction perpendicular to 
the plane of the drawing. Such a matrix is known per se. The matrix I of semiconductor 
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lasers is projected on an element 3 by means of an optical system 2 which is shown 
diagrammatically. The element 3 may be opaque or translucent If the element 3 is opaque, 
the projected image is to be viewed from the same direction as that from which the image is 
projected This is indicated by means of the eye 4. If the element 3 is translucent, the 
projected image can be viewed from the other side, as is indicated diagrammatically by 
means of the eye 5. To project a two-dimensional image, a device 6 shown diagrammatically 
is provided, which ensures that the image of the matrix 1 of semiconductor lasers on the 
element 3 moves in the direction of the arrow 7, or in the opposite direction. The device 6 
may be formed in known manner by a reciprocating or rotating mirror arrangement. 

To obtain an acceptable image as a projected image on the element 3, the 
semiconductor lasers of the matrix 1 should have the same intensity of the light spot 
projected by the semiconductor lasers on the element 3 via the optical system 2, at the same 
input signal. 

It is known that semiconductor lasers have a light output which is strongly 
dependent on the temperature of the semiconductor laser and on the elapsed lifetime of the 
semiconductor laser. 

A semiconductor laser associated with the matrix 1 has very small dimensions. 
For example, the pitch is often only several tens of pm, for example, 50 jim. Consequently, 
the matrix of semiconductor lasers has a small thermal capacity and temperature fluctuations 
due to light output changes are relatively large and relatively fast. For obtaining a stable light 
output throughout the matrix 1, it is recommendable to limit the period of time between two 
consecutive adjustments of each semiconductor laser to one or several seconds, but 
preferably less, such that a predetermined light output corresponds to a predetermined value 
of the image signal, or conversely. 

Known solutions of stabilizing the light output of a semiconductor laser make 
use of a photosensitive diode which is arranged on the rear side of the semiconductor laser 
and receives a quantity of light from the semiconductor laser which is directly proportional to 
the quantity of light emitted by the semiconductor laser on the front side. The relation 
between the quantity of light received by the photosensitive diode arranged on the rear side 
and the quantity of light emitted by the semiconductor laser on the front side is constant and 
independent of temperature and lifetime. However, in a projection device as shown in Fig. 1, 
the matrix 1 of semiconductor lasers has such small dimensions that it is impossible or very 
difficult to arrange an extra photosensitive diode for each semiconductor laser. 
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The device of Fig. 1 has been designed for repeated readjustment of the 
semiconductor lasers of the matrix 1 of semiconductor lasers. The matrix 1 of semiconductor 
lasers is controlled by a control device 9 via a line 8. The control device 9 has an input 10 to 
which a line 1 1 is connected through which an image signal of an image to be displayed by 
5 the projection device is supplied to the control device 9. Via a line 12, control device 9 is 
connected to the device 6. A first detector having one or more light-sensitive sensors 13 and 
14 is arranged proximate to the element 3. If the projection device projects an image on an 
opaque element 3, the one or more light-sensitive sensors are in a position in which a 
projection of the matrix 1 of semiconductor lasers can be detected, such as at the location of 

10 sensor 13. If the element 3 is translucent, the one or more light-sensitive sensors 13 and 14 
may be arranged on one or on both sides of the element 3. The outputs of the light-sensitive 
sensors 13 and 14 are connected via a line 15 to a connection 16 of a switch 17. A second 
light-sensitive detector 1 8 is arranged in such a way that light which directly or indirectly 
originates from the matrix of semiconductor lasers can reach the second detector 18, but light 

15 originating from the element 3 cannot The second detector 18 may also comprise one or 

more light-sensitive sensors. An output of the second detector 18 is connected via a line 19 to 
a connection 20 of a switch 21 . Connection 20 of switch 21 can be connected to a connection 
22 or to a connection 23 of switch 21 . Switch 23 is connected via a line 24 to a connection 25 
of switch 17. A connection 26 of switch 17 is connected to an input 27 of control device 9. 

20 Connection 22 of switch 21 is connected via a line 28 to an input of a memory 29. An output 
of memory 29 is connected via a line 30 to a connection 3 1 of a switch 32. A connection 33 
of switch 32 is connected to an input 34 of the control device 9. An output 35 of control 
device 9 is connected via a line 36 to an address input of memory 29. 

A reference signal generator 37, which is preferably but not necessarily 

25 adjustable, is connected to connection 39 of switch 32 via a line 38. 

As already noted hereinbefore, the matrix 1 of semiconductor lasers should be 
readjusted from time to time so as to ensure that, at equal values of the image signal for one 
or more semiconductor lasers, the light spots projected by the relevant semiconductor lasers 
on the element 3 have the same intensity. It is important that the relevant adjustment should 

30 take place whenever there is no image signal. 

To this end, the device shown in Fig. 1 operates as follows. Before putting the 
projection device into use for projecting images, the control device is adjusted in a first 
adjusting phase. In the first adjusting phase, the switches 1 7, 21 and 32 are in the position as 
shown by way of the solid line in Fig. 1 . 
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When the switches are in the position shown by way of the solid line, the first 
detector with the light-sensitive sensors 13 and 14 is connected to input 27 of control device 
9 via line 15, connection 16, switch 17 and connection 26. Reference signal generator 37 
such as, for example, an adjustable voltage generator, is connected to input 34 of control 
device 9 via line 38, connection 39, switch 32 and connection 33. Second detector 18 is 
connected to an input of memory 29 via line 19, connection 20, switch 21, connection 22 and 
line 28. The output of memory 29 is not connected to control device 9. 

The circuit arrangement operates as follows. The control device 9 controls one 
semiconductor laser of the matrix 1 of semiconductor lasers with a predetermined, but further 
arbitrary, control signal via line 8. The device 6 is in a position or state in which the light 
from the controlled semiconductor laser gives rise to a light spot on element 3 via optical 
system 2. The intensity of the light spot thus projected on the element 3 is detected by means 
of the sensors 13 and 14 of the first detector and passed on to input 27 of control device 9. A 
reference signal is present at input 34 of control device 9. Control device 9 is adapted to 
compare the signal at input 27 with the reference signal at input 34. Based on the difference 
between the signals at the inputs 27 and 34, the control signal on line 8 is adapted by control 
device 9 in such a way that the intensity of the light spot on the element 3 gives rise to such a 
signal, supplied by the sensors 13 and 14, that the signal at the input 27 is equal to, or is in 
another predetermined fixed relation to the reference signal at input 34. After the signals at 
the inputs 27 and 34 have become equal, control device 9 generates a signal at output 35 and 
line 36, which addresses an address in memory 29 and causes memory 29 to store the signal 
value on line 28 at the memory location with the address on line 36. The address on line 36 is 
single-unambiguously bound to the semiconductor laser of the matrix 1 controlled at that 
instant by the control device 9. 

The output signal from the second detector 18 is present on line 28. The output 
signal from the second detector is a measure of the light detected by the second detector 18, 
which light is emitted by the controlled semiconductor laser and does not originate from the 
light spot on the element 3. The intensity of the light spot on the element 3 is fixed by means 
of the feedback of the intensity of the projected light spot via the first detector formed by the 
sensors 13 and 14 to the control device 9, and the comparison with the reference signal. 
Moreover, a quantity of light being in a direct single-unambiguous relation to the relevant 
intensity and detected by the second detector 18 is fixed at a specific memory location of the 
memory 29. The relevant memory location is in a single-unambiguous relation to the 
semiconductor laser of the matrix 1 which is controlled at that instant by the control device 9 
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and supplied both the light spot projected on the element 3 and the second detector 18 with 
light Consequently, a signal is stored at the relevant memory location in memory 29, which 
signal is in a single-unambiguous relation to a desired intensity of the light spot projected by 
the relevant controlled semiconductor laser on the element 3 via the optical system 2. 
5 It is therefore possible to use a feedback device comprising the second 

detector 18, which supplies a measuring signal, and the memory 29, which supplies a 
reference signal. By means of a feedback loop, constituted by this feedback device and the 
semiconductor laser controlled by the control device 9, the quantity of light emitted by the 
relevant controlled semiconductor laser is stabilized at such a level that the second detector 

10 18 detects the same quantity of light, or a quantity of light which is in a fixed relation thereto, 
as during adjustment in the first adjusting phase. This phase, in which the feedback loop is 
constituted by the second detector 1 8, the memory 29, the control device 9 and the relevant 
controlled semiconductor laser, will hereinafter be referred to as the second adjusting phase. 

It has been described hereinbefore for the first adjusting phase how a specific, 

1 5 addressable memory location of the memory 29 is provided for one of the semiconductor 
lasers of the matrix 1 of semiconductor lasers, which signal is used as a reference signal in 
the second phase. The first adjusting phase thus described is consecutively carried out for all 
semiconductor lasers of the matrix 1 by controlling each semiconductor laser one by one via 
the control device 9 and adjusting them at the same intensity of the light spot projected by the 

20 relevant controlled semiconductor laser on the element 3 by means of the first detector with 
sensors 13, 14 and reference signal device 37. As soon as the relevant light spot has reached 
the relevant intensity, a signal, which is generated by the second detector 18 and is 
representative of the quantity of the light detected by the second detector 18, is stored in 
memory 29, addressed via line 36. 

25 It is achieved in this way that a value of an output signal of the second detector 

18 is stored in memory 29 at a plurality of addressable memory locations, corresponding to 
the number of semiconductor lasers in the matrix 1, and with each memory location being in 
a single-unambiguous relation to one of the semiconductor lasers, which value can be used as 
a reference value in a feedback loop. As stated hereinbefore, the phase in which the feedback 

30 loop makes use of the values stored in memory 29 will be referred to as second adjusting 
phase. 

In the second adjusting phase, the switches 17, 21 and 32 are in the positions 
shown by way of the broken line. In the second adjusting phase, the semiconductor lasers of 
the matrix 1 are controlled one by one by the control device 9 whenever the semiconductor 
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lasers of the matrix 1 must be stabilized, and the quantity of light emitted by the relevant 
controlled semiconductor laser is controlled by the control device 9 by means of a feedback 
loop comprising, inter alia, the second detector 18 and the memory location in the memory 
29 corresponding to the relevant controlled semiconductor laser. 

To prevent light from the relevant controlled semiconductor laser from 
reaching the element 3 outside the image to be projected during adjustment of the 
semiconductor lasers of the matrix 1 in the second adjusting phase, different measures can be 
taken. If the device 6 is a reciprocating or rotating mirror, there will be no image signal 
during the "flyback time" of the device 6. In that case, the control device 9 will cause the 
adjustment in the second adjusting phase to take place at instants when no image signal is 
applied to the semiconductor lasers of the matrix 1 of semiconductor lasers. The light ray 
emitted by a semiconductor laser to be adjusted will either not reach the screen 3 or reach it 
outside the image to be projected via the device 6. If the latter effect is considered to be 
troublesome, the screen 3 should be black in situ or in any case very dark, or a shutter should 
be placed in the light path to prevent the light from reaching the screen 3. 

It is thereby achieved that the semiconductor lasers can function with the aid 
of the feedback loop constituted by, inter alia, the second detector 18 and the memory 29 and 
can ensure that the relevant controlled semiconductor laser is stabilized, while nevertheless 
the light emitted by the relevant controlled semiconductor laser does not reach the element 3. 
In the case of this possibility, a detector can detect the position of the device 6 and inform it 
via the line 12 to the control device 9. The device 6 may also be controlled via the line 12 by 
the control device 9, and the instants when light emitted by the semiconductor lasers of the 
matrix 1 cannot come within the image to be projected via the device 6 can be derived from 
the control signals for the device 6 which are passed on to the device 6 by the control device 
9 via the line 12. 

The device 6 may be alternatively a light shutter which can be electrically 
controlled from the control device 9 via the line 12. Electrically controllable light shutters are 
known per se and are not part of the present invention so that they will not be further 
described. 

Fig. 2 shows an arrangement ensuring that light coming from a semiconductor 
laser of the matrix 1 can be detected by the second detector 18. In Fig. 2, the matrix 1 again 
extends perpendicularly to the plane of the drawing. In Fig. 2, the reference numerals 40 and 
41 denote the boundary rays of a beam which originates from a semiconductor laser and is 
passed through the optical system 2. A diaphragm, diagrammatically denoted by reference 
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numeral 42, is arranged between the matrix 1 and the optical system 2. The side of the 
diaphragm 42 directed towards the matrix 1 is more or less diffusely reflecting for reflecting 
incident light coming from a semiconductor laser of the matrix 1 in the direction of two light 
detectors 18a and 1 8b also extending perpendicularly to the plane of the drawing. The output 
signals of light detectors 18a and 18b are combined to the signal on line 29 via lines 43 and 
44. 

Figs. 3 and 4 show a different embodiment of the second detector 18, denoted 
by reference numeral 18c. Device 18c comprises an elongated, transparent and substantially 
cylindrical element 45. Element 45 is preferably polished on its outer side so as to obtain a 
maximal conductance of light. A part of the circumference of the element 45 is provided with 
a light-reflecting material 46. The element 45 may be bent round or, as is shown in Fig. 3, 
have a flat side. Two detectors 18d and 18e are arranged at the ends of the cylindrical 
element 45. The output signals of the detectors 18d and 18e are applied to the line 29 via 
lines 47 and 48. 

In the foregoing, the switches 17, 21 and 32, the reference signal generator 37, 
the memory 29 as well as the lines present between these elements and the control device 9 
are described as separate elements. It will be evident to those skilled in the art that said 
elements may be alternatively integrated in the control device 9, and that also the control 
device 9 and the integrated elements jointly form part of an integrated circuit. It will also be 
evident to those skilled in the art that the relevant elements are functionally present in a 
control device, but the relevant functions as described above for the first and the second 
adjusting phase and the coherent feedback loops can be alternatively implemented in and by a 
programmable device which is provided with a program consecutively performing the 
described functions. 

It should also be noted that the reference signal device 37 may be adjustable 
for adjusting one or more reference values. It is thereby achieved that a modification of the 
intensity of the light spot projected by the semiconductor lasers on the element 3 can also be 
achieved by modifying the reference signal supplied by the reference signal device 37. As a 
result, the values stored in the memory 29 will also change and, finally, the intensity of the 
projected image during use of the device for projection purposes will be dependent on the 
chosen adjusted value of the reference signal supplied by the reference signal device 37. 

Many modifications and alternative embodiments of the present invention can 
be conceived by those skilled in the art. All of these modifications and embodiments are 
considered to fall within the scope of the invention. 
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CLAIMS: 



1. A projection device comprising a matrix (1) of semiconductor lasers, an 

optical system for imaging the matrix (1) on an element (3) illuminated by the projection 
device, a control device (9) for controlling the semiconductor lasers, which control device (9) 
comprises a feedback device (13, 14, 18, 29, 37) including a first detector (13, 14) for 

5 detecting the intensity of a light spot projected by each semiconductor laser on the 
illuminated element (3) via the optical system (2), and for generating a first signal 
representing the detected intensity, characterized in that the control device (9) is adapted to 
control the semiconductor lasers one by one in a first adjusting phase and in a second 
adjusting phase, in that the control device (9) is adapted to adjust the intensity of the light 

0 spot on the basis of the first signal in the first adjusting phase relating to a controlled 
semiconductor laser, in that the feedback device is adapted to detect, in the first adjusting 
phase, light emitted by the controlled semiconductor laser and not originating from the light 
spot, and to generate a second signal representing the detected light, in that the feedback 
device comprises a memory (29) for storing, in the first adjusting phase, the second signal 

5 generated in relation to the controlled semiconductor laser, and in that the control device (9) 
is adapted to control, in the second adjusting phase, a controlled semiconductor laser on the 
basis of the second signal generated in relation to the controlled semiconductor laser, such 
that the second signal generated in the second adjusting phase in relation to the controlled 
semiconductor laser substantially corresponds to the second signal stored in the memory (29) 

5 in the first adjusting phase relating to the controlled semiconductor laser. 

2. A projection device as claimed in claim 1 , characterized in that the feedback 
device (13, 14, 18, 29, 37) comprises a second detector (1 8) for detecting light emitted by the 
controlled semiconductor laser and not originating from the light spot, and for generating a 

) second signal representing the detected light. 

3. A method of adjusting a projection device comprising a matrix (1) of 
semiconductor lasers, characterized in that, in a first adjusting phase, all semiconductor lasers 
are controlled one by one, in that, in the first adjusting phase, the intensity of a light spot 
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originating from the controlled semiconductor laser and projected by the projection device is 
detected whenever a semiconductor laser is controlled, in that the detected intensity is used 
for adjusting the intensity at a predetermined value, in that, in the first adjusting phase, light 
emitted by the controlled semiconductor laser and not originating from the light spot is 
5 detected, and in that, in the first adjusting phase, a first signal is determined which is 
representative of the detected light not originating from the light spot, in that, in a second 
adjusting phase all semiconductor lasers are controlled one by one, in that, in the second 
adjusting phase, light emitted by a controlled semiconductor laser and not originating from 
the light spot is detected, and in that a second signal is generated which is representative of 
10 the light detected in the second adjusting phase and not originating from the light spot, and in 
that, in the second adjusting phase, the controlled semiconductor laser is adjusted in such a 
way that the second signal is in a substantially fixed relation to the first signal determined in 
the first adjusting phase relating to the controlled semiconductor laser. 

15 4. A method as claimed in claim 3, characterized in that the first adjusting phase 

takes place when the projection device as such is not being used, and in that the second 
adjusting phase takes place when the projection device as such is being used. 

5. A method as claimed in claim 4, characterized in that the first adjusting phase 
20 takes place prior to using the projection device as such. 

6. A method as claimed in claim 4 or 5, characterized in that the second adjusting 
phase takes place at instants when no image signal is applied to the semiconductor lasers of 
the matrix of semiconductor lasers. 



WO 02/093912 



PCT/IB02/01722 




o 



o 



INTERNATIONAL SEARCH REPORT 



lntu.~~w.ial Appticatlon No 

PCT/IB 02/01722 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04N5/74 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04N 



Documentation searched other than minimum documentation to the extent thai such documents are included in the fields searched 



Electronic data base consulted dunng the international 

EPO-Internal , PAJ, MPI Data 



search (name of data base and, where practical search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, wtth Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



MO 00 62538 A (KONINKL PHILIPS ELECTRONICS 

NV ; LERBERGHE STEVEN J W VAN (NL)) 

19 October 2000 (2000-10-19) 

page 4, line 20 -page 5, line 9; figure 1 

US 5 793 441 A (HAGERMAN JAMES G) 
11 August 1998 (1998-08-11) 
column 2, line 54 -column 3, line 32 
column 5, line 10 -column 6, lfne 3; 
figure 3 

PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 10, 

31 October 1997 (1997-10-31) 

& JP 09 150544 A (RICOH CO LTD), 

10 June 1997 (1997-06-10) 

abstract 

-/- 



1,3 



1,3 



1,3 



X{ Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A* document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

•L' document which may throw doubts on priority clalm(s) or 
which Is cited to establish the pubicaiion date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

■P" document published prior to the International filing dale but 
later than the priority date claimed 



T later document published after the International filing date 
or priority date and not In conflict with the application but 
cited to understand the principle or theory undertying the 



•X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

'Y* documenl of particular relevance; the claimed Invention 
cannot be considered to Involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

•&" document member of Ihe same patent family 



Date of the actual completion of the international search 



29 August 2002 



Name and mailing address of the ISA 

European Patent Office, P.a 5818 Pafentlaan 2 
NL-2280HVROswflK 
Tel (431-70) 340-2040, Tx. 31 651 epo nl, 
Fax (+31-70) 340-3016 



Date of maifing of the international search report 

05/09/2002 



Authorized officer 



Fuchs, P 



Foon PCTflSA/210 (sseond sheet) {July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



ttf MM .._jnat Application No 

PCT/IB 02/01722 



C(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document with Indication, where appropriate, of trie relevant passages 



Relevant to claim No. 



US 5 525 810 A (JEWELL JACK L ET AL) 
11 June 1996 (1996-06-11) 
cited in the application 
abstract 

column 4, line 14 - line 61; figure 2B 



1,3 



Form PCT/ISA/210 (conUnuallon of second sheet) (July 1 992) 



page 2 of 2 



u 



O 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Int nal Application No 



Patent document 
cited in search report 


Publication 

rtafa 

uEmjB 


Patent family 
member(s) 


Publication 
date 


WO 0062538 


A 


19-10-2000 


WO 
EP 


0062538 Al 
1095512 Al 


19-10-2000 
02-05-2001 


US 5793441 


A 


11-08-1998 


JP 


9203690 A 


05-08-1997 


JP 09150544 


A 


10-06-1997 


NONE 






US 5525810 


A 


11-06-1996 


NONE 







iNsnnnin <wo 



Foon PCT/ISA/210 (petonl tamily errutt) (July igsg) 



